Ectopic expression of catalase in Drosophila mitochondria increases stress resistance but not longevity.
The goal of this study was to test the hypothesis that the rate of mitochondrial oxidant production governs the aging process of the fruit fly, Drosophila melanogaster. Catalase, an antioxidative enzyme expressed in the cytosol and peroxisomes of Drosophila, was targetted ectopically to the mitochondrial matrix by fusion of a leader peptide derived from ornithine aminotransferase with its N-terminus. The presence of the transgene encoding this fusion protein was associated with moderate (35 +/- 13%) increases in total catalase activity in most lines, and measurable levels of catalase activity in the mitochondria (30-140 U/mg protein). There was no impact on the life span of the flies at 25 degrees C, even in an exceptional line with a 149% increase in total catalase activity, and there was a small decrease in longevity at 29 degrees C. There were no compensatory changes in the rate of metabolism or physical activity, or in the levels of other major antioxidants, suggesting that the aging process was largely unaffected. Resistance to exogenous hydrogen peroxide, paraquat, and cold stress was enhanced, but there was no appreciable effect on resistance to hyperoxia. The results demonstrate the importance of mitochondrial antioxidant levels in the resistance to oxidative stress at the organismal level, and illustrate that different effects on aging and stress resistance may ensue from a single treatment. The main inferences drawn are that: (i) levels of stress resistance may neither be a cause nor a reliable indicator of the rate of aging, and (ii) bolstering antioxidant levels in Drosophila may not delay or slow down the aging process.